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(54) ELECTROPHOTOGRAPHIC PHOTORECEPTOR 

(57)Abstract: [ 
PROBLEM TO BE SOLVED: To ensure high sensitivity and stable 
performance even after repeated use by using a pKthalocyanine as 
an electric charge generating material and at least one of specified 
eriamine compds. as an electric charge transferring material. 
SOLUTION: This electrophotographic photoreceptor has a 
photosensitive layer contg. phthalocyanine as an electric charge 
generating material and at least one of enamine compds. represented 
by formulae I, II as an electric charge transferring material. In the 
formulae, each of R1, R2, R4 and R5 is alkyl which may have a 
substituent, aryl which may have a substituent or a hetero ring which 
may have a substituent, each of R3 and R7 is H, halogen, alkyl which 
may have a substituent or alkoxy, each of (n) and (m) is an integer of 
0-2, Ar1 is alkyl which may have a substituent, aralkyl, aryl or a 
hetero ring, each of Ar2, Ar3, Ar4 and Ar5 is H, aryl which may have 
a substituent or a hetero ring and R6 is a group of ktoms required to 
form a ring in combination with N. 
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WWa^RinTEHBK ( 1 ) , ( 2 ) T*R;*ft&x 



mi ] 




10 



(HBK < 1 > • (2) CCfcOT. R l4 R„ R 4 . R, 

-JUS, asORSr^b. R,; R 7 tt*Sni^ »n^> 
JEW-, SftMWir^ttJ:^7;^^i, r^ra* 

l/-;Ug, fflSJR*7S"r. Ar,, Ar 3 . Ar 4 , Ar, 

CuKol. 5 4 xho-A<DXJKJC*fT*^7 * ^ 
ft ( 2 <9 ± 0 . 2 ' ) 7. 6', 9. 2 ' , 16. 40 
8°, 17. 4', 20. 4°, 20. 9° .CCiBSc tT 
-^tiftTXiiilJr*^* hJl/**rr**tfW7*ciJ/ 
T~> (rSj»^«7dra^T^» ,7.5*. 9. 
1\ 16. 8\ 17. 3 e , 20. 3' , 20. 8 
\ 2L 4\ 27. 4* CC±Ktt£~*&flVrXtt 
BJtX«n^ hJU4Wr4jte#«l7^D->T^> (r' - 
^H^^a->T^>) . 7. 6° % 9. 2° k 1 6. 
8 # . 17. 4\ 28. 5° *51>W:7. 6' . 9. 
2* , 16.8*. 17. 4°. 2 1. 5" 5C£g<E>fc: 
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T-^> (t?^^^ ^a>^T-=->) ,7.5°. 9. 

1\ 16. 8\ 17. 3\ 20. 3* . 20. 8 
\ 21. 4\ 27. 4 4 7. 5 e . 9. 

T 4 16. 8\ 17. 3\ 20. 3' , 20. 8 

* % 2 1 . 4* . 2 2. 1* % 2 7. 4* . 2 8. 5* 

7 . 7 # , 9 . 3 * % 1 6 . 9 6 . 2 2 . 4 ' % 2 8 . 
8 B fc£S®t?~**'K?X«B9r*'<* h^MWS 
fc^M^n^T^, 6. 7° CC*BOhT-^*^r 

xaigff^^^ H^*wrs«Mfe«7irpi/T^> % 1 

5. 2° 13. 5' tCisafr#-*7jkTXmm 

VrXH? hJU*Wri^JR7^a^T^>. 2 6. 8 
' ^W«:2 4. 8° tc^ 3 ^y-*>ftrxttii}f^-^ 

9b)\'&m?Zi8&m7ZVisT~l'. 6. 7* % 8. 
7\ 15. 1\ 17. 7' , 23. 8' , 26. 1 
' , 27. 4 e , 30. 0' K£E©b-**7jVrX« 
@SfX-c^ HI/*WT£&£W:7*n*xT->, 6. 7 
\ 7. 2\ 13. 4° . 14. 5\ 15. 2\ 
16. 0' 4 20. 2' , 21. 7' , 24. 0* , 2 

4. 8' , 24. 8' . 26. 6' , 27. 3' fc£E 

d^T^->. 6. 6\ 13. 4\ 14. 5' % 2 
0. 2° , 24. 8° . 26. 6° . 27. 2° 

©tr-^*7srx«0»rx^^ 

P->7~>, 6. 7° , 7. 3\ 13. 5\ 14. 
9\ 15. 9\ 16. 7" 24. 7" , 26. 1' 

£pf7~>, S/ctt7. 4' , 9. 0° , 16. 5 
\ 17. 2\ 22. 1\ 23. 8 4 , 27. 0 

* , 28. 4' cc±K4> tr- * zftk? xmevf * t 

is*? % p isT~ XDC uKal. 5 4 1^'^D-i^X 
fiWS^7^ft (2 0 + 0. 2 # ) **. 7. 5 

* > 12. 3* , 16. 3* , 2 5. 3° k 2 8. 7' 

(c£Kco^-^*7iTrxiRia»T^-^^ h-rt/*irr*^* 

*>7~>) , 9. 3\ 10. 6', 13. 2\ 1 

5. T 4 15. 7\ 16. T t 20. 8 f , 2 
3. 3*. 26. 3°. 27. I - CC^gCDtf- 

7-^> (/SSf *U^7->) . 7. 0 

* , 15. 6°, 23. 4", 25. 5° CC^gCDt:- 

6. 9 6 , 15. 5\ 23. 4" CCi»CDt-^«:S 



3 

\ 9. 7\ 11. 7' . 15. 0' . 23. 5' , 
24. 1° , 27. 3° (YIf^-W*'>7^P2/ 

;U**2^7*d!>r^.>. 7. 3' , 17. 
7° , 24. 0° , 27. 2 s , 28. 6° {CifiOfcT 

» v 9. 0\ 14. 2' , 23. 9 s , 27. 1° 

>>7^» . 7. 4" . 10. 1' , 12. 4° , 2 
4. 1° t 25. 2° . 28. 5* Cc£B<Dfc"- 

7^-> ( k c»9l : f-&~)\'**U7 £d^7^>) , 7. 4 
1 x 1 1. 0\ 17. 9\ 20. T , 26. 5 
" % 2 9. 0° tci§g(Of-e747nrXj»EIJT^^^ h 
;U**T S ^ ^ t + 5/7 3? D 2/7 - > <EM^£^ 
W^>7^0^7^» . 7. 5\ 22. 4' , 2 
4. 4° , 2 5. 4° . 2 6. 2 C > 2 7. 2° . 2 
8. 6° «c£BOt:-^*^rX«H*f^^f hJl/** 
r6^^-W^>7^ai/7^>. 9. 2' , 13. 
1°, 20. 7", 26. 2°. 27. 1° (Ci«©t 

-^«:7S-rx«H»T^^^ b)\,tt-rz>*z~fr**u 

7*P5/T->. 7. 3° . 22. 9° , 27. 4° fc 
3E*©t-^*^rx«a*r^^^ 

^P^T-V, 7. 6* . 10. 5* , 1 
2. 5 s , 15. 6\ 16. 4\ 17. 7\ 2 
6. 3° . 28. 9° , 3 0. 5* . 3 2. 0° te£B 

+ i/7^n>'T^>, 2 6. 2° &Cffi»Dtf-**5Vr 

7. 3\ 15. 2\ 26. 2' CC£g<Dfc*-~ 
**^TXJ8@lfr*'** Hl/******-^**^? 
£p^7~>, 13. 1° , 20. 6 C . 26. 1° % 
2 7. 0° CCiffOfcT-^S^-rXIRHSf^^^ h^* 

wr^>^^^^+^7^cz*/r^>, 6. 7' t 7. 

4\ 10. 2\ 12. 6\ 15. 2\ 16. 0 
\ 17. 1° . 18. 2\ 22. 4° , 23. 2 
° , 24. 2' , 25. 2', 28. 5° &c£B<DfcT- 
^^XttHaJr*'** h^iWTS**-^**^:? 
^DV7^>, 2 7. 3° {c£fi©e-**rSVrX|Ria 
JfrX^/7 hJ^tif^^l't^>7^ciV7^>, 
6. 8' , 27. 3° CCiBOtT-^^-rXIglslJFf^ 

h;^W1*l>?^^^^7^n^7^>, 7. 
4* , 1 1 . 0' , 1 7. 9° . 2 0. I* . 2 6. 4 
8 v 29. 0° CCiS60tr-^«:*TX3»lHl*f^^^ h 
^Wt^f^^M + V7^P^7^>, 6. 8* . 
9. 7° v 15. 4° {C3E»Of-^**-rX«laI*f^ 
^i' hWWTS^^-W+ N >7^a^7^> ( 9. 



3) 10-69107 

4 

2\ 1 1. 6\ 13. 0\ 24. 1" . 26. 2 
• , 27. 2' CciKCOt-^^TXttiaSf^^^ h 
WSt6f^-W4 : V7$0^7->. 9. 1" , 
12. 2' , 16. 3\ 26. 9° tCi5<Df-^«: 
^TXSU§tfrX^ h^WT^^-^^^^^^o 
^>7~>, 7. 4\ 9. 2\ 10. 4°, 1 1. 6 
' 4 13. 0' . 14. 3\ 15. 0° , 15. 5 
" . 23. 4* , 24. r . 26. 2° . 27. 2 C 

10 ji;l/^+>'7^a->T^>. 9. 5° . 24. 1' . 2 
7. 2° *c£fi©t"-**^XtRI3*r*'<* 
-f&rZ-JVXlrzsy ZxizsT-^s 7. 2' , 14. 
2 s , 24. 0 4 , 27. 2* CC±»(Dtf-*S:5rrX 

4. 8° , 9. 6\ 26. 2° tc£B<Dtf-*£ 
XHHifrX^* h S ^ * * P 

>/T^>, 6. 5' , 14. 5° , 2 3. 8° &c£S<£> 

5/7^a->T^>, 7. 0* ,9. I' , 14. r , 
20 2 6. 2° *c£E<£t:-#*^X«Hft*^* Nt'* 
Wt^f^^ttV7^aV7^>, 6. 8° , 1 
4. 9 6 , 24. 8\ 26. 2 4 «:3£B<Dfc:- ^«ttf 
VXIgmVrX*** h £ * * ~>1>**U7 £ P :> 

7~>, 7. 5" , 2 7. 3' KSKOfcf-^fcavrX 

> v 21. 6\ 28. o* oc^boxhsusStX'** v 

;l/**T5f^^W^>7^D>'7^>, 9. 6* , 

27. 2° cc^soxshst^^^ ni/******- 

)V**is7$nUT~y* 7. 3' , 19. 4' , 2 
30 l. 5' , 23. 8' tc£BOt;-^4?F"rXfSUa*TX 
^£ h;l^WT£^£->H/:**v:7£p^7^>, 1 
0. 5' , 12. 6" . 15. 0' . 28. 6' 

*^:7£Pi/T^>, 8. 5' 4 13. 6\ 17. 1 
\ 18. 0\ 23. 9\ 27. 4 C tt£^<Dt:- 
^%7n-rXiS0!ff^^^ hW»Ti?*-^**^7 
^HV7^X 8. 9" , 1 1. 4" . 27. 2° K£ 

ecDe-^*7n-rx»@*r^^^ bfrtmsr 

t+^7^PV7->7. 5° , 22. 5° . 28. 6 

40 * CciBOfcT-^fcWTSXWHflr*'** 

*P^y~>, 6. 8° % 26. 1 
* v 2 7. r Cc3£g(Dt:'-^^^-rX^lpl&T^^^ h 
Jl/^TSf»^*^7 3f0^7->. 8. 4 s OC 
£S(Dt*-^^^-rX^liI!)TX^^ HUiWTi**- 
;l/^-+^7^a>'T^>, 7. 6' .10. 3° . 1 
2. 7* , 1 6. 3° , 22. 7" , 24. 3' , 2 
5. 5° % 2 8. 6° &CifiOfc:*-^«:^-rX«li«f^ 
h^Wt^f ^^«V7^a>'7^>, 6. 
8* v 7. 4\ 15. 0\ 24. 7 a , 26. 2 

50 ' , 27. 2° tc^fi(De-^*7nrX«|5|*f^^^ h 



7dm^T~>$g-C*9, 8fi7^D^7->OCuK 
fll. 5 4 l*>rxYv-UDXmc*t-rZ>77v#p} (2 
0± 0. 2" ) 7. 0* v 9. 2* . 12. 5*. 
16. 8\ 1 8. 6\ 21. 3\ 23. 8* , 2 

6. 2' . 28. 0° , 30. 5' CC±B®e- 

rx*H»fx^^hJi/*wrs»7*D5/T-> (ess 

JB7^n'>7i» , 7. 6' . 9. 1" . 14. 2 
D , 1 7. 4° . 2 0. 4" % 2 1 . 2* . 2 3. 0 
0 % 26. 5° , 2 7. 2° > 2 9. 5' CC£5G>£- 
^fc^TXIiigft;*^* h^«rWr*IH7^a^r-> 
(cS8«7*Dt/T^» . 7. 0 a , 9. 8' . 1 

5. 8° , 24. 9° k 26. 7° . 27. 3° tt£g 

(aS!»7^D2/7^» . 7. 0' . 7. 7 
\ 9. 2' «C±R(Df-^**rXJ»@»r^^F^ 

**ts»7 * ot/r^>r** c t 

[»3|356] iS^2^fc^^>^^n^T^>«^^ 

;l/5^^A7^C2'>7->(DCuKal. 5 4 1^'^ 
*-WXmiC%f?Z>7^v #n (2 6 ±0. 2° ) 

7, 0° «C±*<DfcT-^*^-rxaEISf^^^h^*W 
f§^Dar^^ r )A7^a5/7-> l 6. 7* . i 

1. 2° ,16. 7° . 25. 6' C-c£B(Dt:-*«:* 
TXJRIslJfx-^^ hJl,*Wf 6*aaT;U£ ^A7 £ 
P^>, 2 5. 5 C K£gOb*-*£^TXifg[iI#T 

6. 5\ 1 1. T . 13. 7\ 17. 0 
* 4 22. 0° . 2 3. 0° , 24. 1 B k 25. 7' 

D7^^^A7^a^7^>T^^Ci?:Min > 

[««3B7 ] ii^2cc*>ctS7^D^r^>3S^^ 
aa^>i/^A7^p^7->"C^>0 ( i^aao^ 
^A7^ai/7^>0CuKal. 5 4 1 xhn-ACD 
Xa(C*fT67'7^fl (2 0 + 0. 2' ) 7. 4 
0 % 1 6. 7° . 2 7. 8' KiKOt-i'^TXi 

7^P^7->©CuKal. 5 4 1 AMJ-AG>X« 

^nr^vv^n (20 + 0. 2- > **. 9. 3- . 

10. 7\ 1 3. 1\ 15. 1* . 15. 7\ 1 

6. 1* , 2 0. 7° , 2 3. 3' , 2 6. 2* s 2 
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7. i" «cis<3of-^*7S"rxii@jr^^^ Y)\,*m 

r4A^W+V7»at/7^> t 7. 5* . 24. 
2°, 27. 7°, 28. 6° *C±»©b- ^^tX 

14. 3* , 18. 0* , 2 4. r , 2 7. 3* 
CC^»©t:-^*7R-rX«0»f^^^ h;l/4WT5^t 
>>;U^^->^^n5>T^>. 7. 4' . 10. 3' , 1 
2. 6* , 1 6. 3" . 1 7. 8" , 1 8. 5° , 2 

2. 4* , 24. 2° . 25. 4' , 27. 2 9 , 2 
10 8. 6' CC£g<£b-~#£^TXifg@»r*^ bJl/£?r 

-T & ^ s^u* a ^ * fctiBSffift tr- 

fro 

DDi7''J')A7^Di/7^>S'e*l S^C3P^7'J^ 
A7 ^PV7->©C u K a 1 . 5 4 1 *>r Xho-ACDX 
KtCtfTS:^?^* (2<9±0. 2* >#. 7. 4 
" % 16. 6°, 25. 5", 28. 3° CC^gOb*- 

20 >?*m?yLffimvT*'-<>? h;i/4Wi"^^PD^ ? ; i ?A7 

SrnW->, 11.0°. 13. 5°. 27. 1 ' CC 
£g<Db~^£^TX|g@ifrX^ hfr&m'fZZ&ti 
*'V^A7»0^>> 6. 8\ 17. 3° , 2 

3. 6* , 2 6. 9° l<C^m<D\i~2*fr<irXl$mVxX 
'h^tWtSd'OO*!) »>A7^at/7- £/c 

1*8. 7-9. 2' k 1 7. 6° . 2 7. 4" k 2 8. 

8* it^ot'-z&mTxmmtfTX^? Vfr^mth 

ZaartV -)A7^as/7->r*5C(!:4Mi'r5 

30 [M^91 0] »#E2CCtetJ*:7*n^T->Stt* 

^'J-)A75rnV7^>(DCuKal. 5 4 1 *5*' Ah 
n-ACOX^fCStt-rS^^f (2 (9 ± 0. 2° ) 
7. 5' , 9. 9\ 12. 5\ 16. 3\ 18. 
6 s , 25. T , 28. 3' CC^CDb-^^-TX 

T-=->, 7. 7\ 16. 5\ 25. T t 26. 6 
• CC^SOt-^*^rX«@»r^^ h^*WTSb" 
FP^^' , J')A7^D>'7^> > 7. 9" . 1 6. 5 
40 * . 24. 4* , 2 7. 6' 0C£Btf>t- # =&^X^ 

[stfrx^S' Mi^wr&b Kn + ^y^A7^ai/7 

7. 0\ 7. 5\ 10. 5\ 1 1. 7' , 
12. 7* , 17. 3* , 18. 1" . 2 4. 5* . 2 
6. 2* v 2 7. r K£B©b-^£^XSU3flT;* 

6. 8' . 12. 8* . 15. 8° , 26. 0* tcifi 
Ofc 4 ~^£^TXMgifrX^ FMWT^t FD^^ 
*'^A7^Di/7^>^dt 7. 4° . 9. 9* . 
25. 0" . 2 6. 2* , 2 8. 2 8 CCiBOb"-** 
50 TnTXJKlHUFrX^^ hJl/^t^t KP + ^'J^A7 



[i*#illl] IS^312K:*jW57 ^a->r^>5S*5 
7* y + v-yjU-v'-'^A^ 5?a^T->©C uK a 1 . 

5 4 i ^D-Acox^tc^-rs^? -j v ft (ze± 

0. 2* > *«. 9. 0' , 1 1. 2* . 17. 1* , 1 
8. 1' . 20. 9' , 22. 7* . 25. 8" . 2 

£ £ r 4 H^3f XScfttfc. 
[0 00 1 ] 

*n^r->W*««»g=**£or, x^sXb^ 
©r*6,, 

[0002] 

[&3fc©J$ffi] «*^2f^«JBW*^«©# 

ji/A^E©fie*-c«¥SCCrpR* s ^n-rufc^-ff^jA*5 
0. *fcU— «r-1»LED. CRT=&^jS£t-Sil5il7 - 

cti* r «*3t JfcfrScoBWtt* £ or 

ttWH. M*.tfHsU>. 1Mb* K 5 9 a. BKbStt. -> 

cn6©«a8«!i!ett^<cDfiBf*^pori» 

&©£H^tC. a^©^*%€>W0n»S. AU-tt-teU 
>CcttKig£##iitO<. lR4MMCnM*?*MHbL* 
4 C» 5 SWSjW* 9 . *{fc/7 F s A-t>ttft£i8Ktt 

^S-^S83&±©S»S*«f§«3nrt>S. Mcc. -trU> 

[0003] cntc*to. aM$®jfe**ttiMr»jdui 

3fc#©fS:it#S:fir * Sfc 4-©fUM>£ W l/tl>5Ci* 
[0 004 ] 4 car. *^nsa5tc»riefflsns 

SS36«stt. ^^:**aMcteS4 0T;fc©J:9«c«W 
ft3n5. BP*>. (1) BffffKJBWSaa^JWiKWO 
r»«±35* WC »Ci, (2) ff 6 *i/c»««W<0«f»f *c© 
ffi& (WXX) **Kc<,>C4. (3) 3t©M««C«fcor^ 

mm^©i&i& (^«se) *i.js-?»*>r*ac£. (4) £jr 

[0005] o*»o*c*«6. ^B*-cn«»ae»«tt«) 
mt or* u tf-;i/*jw<»y-^*^£-f ****t4 
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#';-7-«:Kor^< ©w?sa j ftSftrt/c#. cne> 
(i^rofej^tt. wmtt. 8^14aH-#r£r< . x± 

[0006] #«*<Dft#***«teft£««co 
utlt <S3WM(C») £*S*SiJft ££ SHR-J" £ C £ 

^of#s©(C3aofcfb^*sm-r c t but* 

10 

[0007] c ©«t 5 ttiStawir 5fc»«:m?SIS£!8 
HteW*i«S»ft4*»ttSWt««S-l*. J;0».® 

sisf£iR;$nrusc©«t:^A e c!S53feft©#att-en-e'n 

©8iei(Cj(g 0rcMf4?:JAt,^H^6jS*?r -2> c £r-*> 
*>*5^< ©P55*sjt«f>6tir*fc„ 

[0 00 8] C©^. «m*«fi84ffl^TS!fea£ 

20 ^14. *ois>wmm>&m<D9Mi»Vtttsti, *r 
«5#i^a^* s »i#r#sc£A»6)A<ef^sn. us 

{b&itA,TC>&. LiPl,ts:&h. C©T VmniCis^X 

ii^Ssfc or t» s©*J^t»r * fttcJStf/cSftcf* 
4 0r^cJ*6tiri,^S*fl ; ]^tt» J Wi5OWX14^£© 

[0 00 9] */c. ia^3fe©afe3t©*>t>OtCU— If 

30 iaiSfb. isiiiStfb. yww«*h 

fb*S3f£0/cU'— tf-e-A^'J>^-#*s. tfIRM 

a^xT-A©ji^itB^^r)A<«FRt-atcMO. -e© 
-tf-*©4 , r^5£^3>^"^ hf'^x^. %7=-<7,i>m 

-©tc>fli#j&* L&mmmm o t u — tf - « a 

hr^oM«tt©*a>3fcMt*l44 or^'y 
^»rfcaswccjcflasn/c#fc. c©*§£i&jfcaa©j& 

g«7 8 0 nmB9^r$)€>C£*>6 1 7 8 0nmM© 

40 gi{<a**i-ri>s. -e©^r. ^tcjajS^^tc^fR 

(cif^tiro^,, o^o. */c+^s-r-2.fe©«f*6 
nri^c^ 

[0010] «fiMSI«f)B«ffi^-r &«9Sec»j£ 

?Lfftii#Ja£« : flft^a*5*>'2». IE?L$&iH^ia£Or 
lit F7^/>{b^j^x^^>fb^«£. S^-fsii* 

tt«»a£Or«2, 4. 7 - h 'J- ho- 9 -7)V*U 
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mm, cn*T6c^<<z>a^*i3tcsnr*/c^ men 

[0011] «J^^/c<fc^CcS^Kffl3fe^Of^S?Cc 
*. 

[0012] 10 
[0013] 

(2)r«3nixt3>ftAHK)*4< 20 

[0014] 
Ut2] 




[0 0 15] Htt* (1) . (2) OCfcOT. R a , 

r 2 , r 4 , r 5 «f nifti^t 1 1 ^ t ^ i; i^r 
ry->u» t mmm%7f;L. R Jt r^*** 

y»;-n>s, IKSRIRS^T, Ar J( A 40 
r 3 , Ar„ ArsKWn*^, fi&S€:WL< 

[0 0 1 6 ] R». R„ R 4h RjOftflcffli Lttt. > 
^l,g v x^;Ugl££>7Jt^Ug, 7x^.^1, 

£W&t£#r££ 0 */c % Ri, R a . R 4% R 5 fr*g 
7 7 ffiSH^^>oy>^*ptfSCi^ so 
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[0017] S/c, Ar^Iftftilttl 

^jH^t^j^jH, 7*x;i,g, 
3S(DT i ;-JUS, 7«J;uS, ^xx;ugagcDS^£^ 
l7&C£*sr«S. S/c, Ar J*g&S*iri*Tl>T 

ism, xh+i/Sf©7J^+^l, Jgf£ 

[0 0 18] */c, Ar J( Ar 3l Ar„ Ar,©S* 

i^-C^r^o ttc. Ar,. Ar 3 . Ar 4l Ar s «Ift 

g^Woror . or 

g, x^;US^cDT^+^S, ^ h + ^i, xh^>! 

[0019] i/c, R Jk R,CD*<*^i4LT«. 
g. x^;l/S^©T^=^^Sv ^ h + ^S, 

^P«CiW^4. */c. R,. R,»K8tS«: 
WUt^t^)J:<, ijS©7^*;H, ±jas<o^ay> 

[002 0] ifc, R 6 , ac^BRIH^^ft^fiSStl 
[0 02 1 ] 

[«W©HH<DJ15«] *«W«c^^toi-«« ( 1 ) . 

(2) T^sns««|j^«wr©A*«iLrtt. 
tf^:<DA -01-47 ^-rati&s^w-r z bowmi 

[0 0 2 2 ] 
[ft3] 



11 




[0 0 2 3 ] 
Ut4] " 
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[0 024] 



• * ■■* 




lite] 

[0026] 
Ut7] 



C9) 




ff-8-8-8 



(A -22) 



c-c=c- 

H H H 




(A —23) 



(A -24) 



h~h h~h h 



H 3 



(A —25) 



o=c-c=c-o=c 

H H H H H 



(A -26) 
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[its] 



10 



20 




(A-31) 



[0 02 7] 



[0 02 8] 

HI: 9] 




1U 



*SH¥ 10-69107 




40 -)A7^D^7i>«, ^7^^0A7^n^7 

ffl. ^tFo+^'J^7^o^7->a, -rcy^A 
50 fi£7*a->T->SI* *fc£!I^?2n^T^> 
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T~>, ^DD^V')A7^ai/7^> l t + 

[0 03 2 ] lifc ^^d^>T^>SI«^^M<D{b^ 

L/T, ^feJS:? £a->7~>te k #£rBg4 9 -4 3 3 8 
-^&£R V #KBg5 8 - 1 8 2 6 3 9-5f&fg, ^BS6 0 

- 1 9 1 5 l^m. ^BS6 2 -4 7 0 5 4#-&*g, 
^f§BS6 2 - 1 43 0 5 8#&«. ^Bg6 3 - 2 8 6 
8 5 7^fg, 1 - 1 3 8 5 6 3^fi«. 
1-23 0 5 8 1 ^&$L 2 3 3 7 6 9-^& 
IE, 3 6&CteJ. Phys. Chem. 7JL, 3 2 3 0 
.(1 968) OC.. *£-Jl,.***s7#n*sT-l'&. «r 
ggBS6 1 - 2 1 7 0 5 0-5f£$S, #i§B26 2 - 6 7 0 9 
4#£^ ^53836 2-2 29 2 5 3^$R, ^B3BS6 

3- 3 64^6, 4€fB8D36 3 -3 6 5^&*tL 4$BHBS 
6 3 -3 6 6 ^&«L 3 -3 7 1 6 3 -^£#g v 
4$HH36 3 -8 02 6 3-Sf£tfg. «fRJBB6 3-1161 
5 8^$S. 1#^BS6 3- 1 9 8 0 6 7*&*L ttMBg 
63-218768 ^&«L ^P§BS6 4- 1 7 0 66^ 

1-123868 mmw- 1-13 

8 5 6 2fm - 1 5 3 7 5 7^. «Bfl 

¥1 - 1 7 24 5 9#£r$R. ««J¥ 1 - 1 7 24 6 2^ 
^g§¥ 1 - 1 8 9 2 0 0#fi«. «Hf 1-20 
4 9 6 9^. - 2 0 7 7 5 5-5f<R$K. MM 

¥1 -2 9 98 7 4-Sf£Hffi. #Mf2 - 8 2 5 6^ 
*L $3fI8¥2 - 9 9 9 6 9#&*8, - 1 3 1 2 

4 3#ft«L MW2 - 1 6 5 1 5 6#&fg, «fRPP2 

- 1 6 5 1 5 7^fR. ^¥2 -2 1 5 8 66^ 
SL ^I3¥2 - 2 6 7 5 6 3#&«L - 2 9 7 

5 6 0-9&K. WHI¥3 - 35 0 64#fi«. »H¥3 
-542 64^fg, »B¥3-840 6 8^«. W 
g§¥3 - 9 4 2 6 4§M, «FBB¥3 - 1 0 0 6 5 8^ 
fi«L 1 0 0 6 5 9#&$g, #H¥3 - 1 2 3 3 
5 9-»&*. 1MW3- 1 99 2 68ffi*. »S?3 

- 2 0 0 7 9 0 ^$R, ?$g§¥3 -2 6 9 0 64^ 
«L «FH¥4 - 1 4 5 1 6 6#&#B. «B¥4 - 1 4 5 
1 6 7#&fB, &M¥4 - 1 5 3 2 7 3#&«. «H¥ 

4- 1 5 9 3 7 3^$R, #P§¥4- 1 7 9 96 4#& 
*L ^¥5 - 2 0 2 3 0 9#fi*g. #BS¥5 - 2 7 9 
5 9 2^ ««¥5-28 9 38 0%»B. ^ff 
6-33 6 554^«, «Hf 7-82503#ft 
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*L #H3¥ 7-82 5 0 5 S 6tctt4*H¥8 - 

1 1 0 6 4 9-5f&*RK. «7*O^T~>tt. «4iBB5 
2- 1 6 6 7#&«L 49HBS5 1 - 1 0 8 8 4 7#& 
$8, «BBBg5 5-6 0 95 8#&«. S^Kttrfi, tc 

7^D^7^>it WHBS5 8- 1 5 86 4 9^16, 
*5fB3BB6 2 - 1 3 34 62%», «FKJBg6 2-163 
0 6 0^18, ^53036 3-4 3 1 5 5%«, 
tt»»HS6 4-70 7 6 2#&«K:. ^PP-f>^A 
10 :7#a^T->«*SRIBg5 9-440 54^«, ^KJ 
BS6 0 - 5 9 3 5 5^15, 1*58886 1 -4 5 249^ 

Se>tCtt«f$RI¥7- 1 3 3 7 5%«(C, 
;U**^:?*D^T~>1*. 1$giiB36 3- 1 8 36 1# 
#i?l-204968^IR k EFHW2B8 7 
6 3 ^&#S, «fH?3 - 2 6 9 0 6 3 3 6&Ctt 

^?7 -24 7 442f^C, S>:7 * y * p 
->T->tt. 4MBT4-3 60 1 50#£*«c. ^aa 
^7^a$/7->«, ^P3¥5 - 1 94 523-^ 
S 6lCfcM«B¥7 - 1 0 2 1 8 3^$gCC, b K 
20 P^^'J^7^ai/7^Xt SPS?5-263 0 
- 0 7^« t 3 6«Ctt»H?7 -53 8 9 2^«CClB 
MS ht ir>5 5 C S. 

[0 0 3 3 ] *JW«CfcC>Ttt, ttfeCuKol. 5 
4 1 ZY^COXmttCftL'XCDZfy y Vft (20 + 
0. 2° ) *«rSfe©#WKW*l,<ffll»6*l*. 

7. 6' , 9. 2\ 16. 8\ 17. 4\ 20. 
4° , 2 0. 9° (c£Sfcfcr-*£5*TXtRH*r*'<* 

30 ,7. 5°, 9. 1°, 16. 8* , 17. 

3' v 20. 3' , 20. 8\ 21. 4\ 27. 4 

^S^^a->T^> (r' -i^l7^,p^7^» t 
7. 6* , 9. 2' % 1 6. 8° . 1 7. 4* .28. 
5' A-Sl>tt7. 6° , 9. 2\ 16. 8* , 17. 
4° , 2 1. 5° 1 t C^<DV-2*m?XmMffrX'<2 

isT~» , 7. 5° k 9. 1\ 16. 8\ 17. 

3° % 2 0. 3° v 2 0. 8" % 2 1 . 4° , 2 7. 4 

40 • 7. 5° . 9. 1" , 1 6. 8* . 1 7. 

3* , 20. 3' , 20. 8\ 21. 4\ 22. 1 

' , 27. 4* , 2 8. 5* K£K©tf-**jjVrX« 

m&My ZUisT-ls) , 7. 7 s , 9. 3\ 16. 
9*. 22. 4" .2 8. 8" CC^S<Dt'- ^^r^TX 
tmifxX^? h^f1-5i^l7^Di/7-> l 6. 

7° cci»©e-^*5K-rx«ii»r^^^ hJb*wr* 

a 7 15. 2' *cf>^ci3. 5' 
50 ^^D->r->, 2 6. 8° 4W24. 8" tc^ 3 
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jU#-*SRTXIRH»*'<2 b)\s&m?2>m£J%7*V 
>>T^>. B. 7* . 8. 7° . 1 5. I' . 1 7. 7 
• % 23. 8° , 26. r . 2 7. 4* . 3 0. 0' 

«:7*n*>T->. 6. 7° , 7. 2\ 13. 4\ 
14. 5\ 15. 2\ 1 6. 0* , 2 0. 2 4 . 2 
1. 7° , 24. 0° . 24. 8' . 24. 8' , 2 
6. 6° , 2 7. 3° CCifiCr>fc"-^**"S*X«lWr^ 
^ h^*W-r-&jft^S^^P^T^>. 6. 6* , 1 
3. 4' . 1 4. 5° > 2 0. 2' . 24. 8° . 2 

6. 6° , 2 7. 2 e tc£K©t"-^*7STX»EI»f^ 

b)v&mT&i&&m7 6. 7- . 

7. 3* % 1 3. 5° . 1 4. 9* . 1 5. 9" . 1 

6. 7' 24. 7' , 26. 1° tc£M<D t* - 2 ^yn^T 

7. 4* , 9. 0° , 16. 5* . 17. 2* . 2 2. 
1° % 2 3. 8° , 2 7. 0° > 2 8. 4° tc£g<Dt: 
-**^TX«ig»r*^* hJHrWT*«*«7#a^ 

[0 034] ^irr-jl/**^? #U^T-=-> 

7. 5° . 1 2. 3° . 1 6. 3° > 2 5. 3° . 2 

8. 7' CC£g<Dfc"-**^TXSIsIlJT*^* h/W£W 

V^P^», 9. 3\ 10. 6 e , 13. 2 
° , 15. 1° , 15. 7\ 16. 1\ 20. 8 
m % 23. 3°, 26. 3°, 27. 1" Oc£E<Dtf- 

7. 0" , 15. 6° . 23. 4° . 25. 5° *c£g 
<Of-^**-rXS»Isl»f^^^ F^WT^^^^t 

» t 6. 9\ 15. 5\ 23. 4* Cc£»Dtf- 
**7jcrXSHa«r*-'<* h;U4St5f^^t*'>7 

9, 5° , 9. 7\ 11. 7\ 15. 0\ 23. 
5° , 24. 1° , 27. 3° (Ylf^^t^^^ 
^d->T-=->) OC£g(Dt'-^£^TX|g[aWX^ h 
jU£Wt-£^£-^*^>^£ D ^7*~>. 7. 3° , 
1 7. 7° . 24. 0° , 27. 2 s , 28. 6° &c£ 

R(Dbf-^*^rx3is@jFf^^ v^m? 

, 9. 0\ 14. 2\ 23. 9' . 27. 1 

^^jU^+^y ^PV7^> ( I 82^*-^**^^ * 
P^7^>) , 7. 4\ 10. T , 12. 4\ 2 
4. r , 2 5. 2 6 , 2 8. 5 4 5c£S<Dfcr-***t 

\ 11. 0\ 17. 9\ 20. T , 26. 5 
° v 2 9. 0° tc^EROtf-^t^-rXWlHlSf^^^ h 
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;U**^7#n5>'7^>) .7. 5 4 . 22. 4" , 2 
4. 4' . 25. 4° % 26. 2" , 27. 2 - , 2 
8. 6* ^fc^TXttaSr*-'** hJl'fcW 

£a^7->, 9. 2' . 13. 
I' , 20. 7° , 26. 2' , 27. 1° JC$I©f 

-^«r^rx»@*rx^^ y)\>*mirz>m-^**^ 

7*a><T~>. 7. 3° . 22. 9° t 27. 4° K 

i»(Dtr-^*^-rx«ia»fx^^ hfrim-rz**- 

lo ;i/**J'7*a2/7->. 7. 6' . 10. 5 C , 1 
2. 5- , 1 5. 6° , 1 6. 4- . 1 7. 7' . 2 
6. 3' , 28. 9° , 30. 5' , 32. 0' SCZfeU 

^>7^PV7^X 2 6.2° &CiSOf-^^T 

7 . 3° . 1 5. 2 e , 2 6. 2° tc£B<Dt"- 

zuuT^y, 13. r . 2 o. 6° , 26. r . 

27. 0' CCiB©f-^*^TXKHJr^^^ h^* 
20 ST^f^^^>'7^n>'7^>, 6. 7° , 7. 
4\ 10. 2\ 12. 6\ 15. 2\ 16. 0 
\ 17. T , 18. 2\ 22. 4' , 23. 2 
* ! 24. 2° , 2 5. 2° , 2 8. 5" CC^S^t:*- 

zui/T~y, 27. 3° cc£Bot-^%^-rx»s 

6. 8° , 2 7. 3° K:£iK>tf— £*S"J"XKH*T* 

hMSt^f ^^^V7^P'>7->, 7. 
4' , 1 1. 0\ 17. 9\ 20. T , 26. 4 
30 * , 2 9. 0° tCiB(Dfcr-^*^X«lslSf^^^ b 

9. 7* 15. 4° fc£g(Dfc*-#£^TX|g@ifr* 

2\ 1 1. 6\ 13. 0\ 24. T , 26. 2 

B , 2 7. 2" cciB©tr-^*^xiiH*f^^^ h 

12. 2\ 16. 3\ 26. 9" &c£g<Db*-^£ 

7S-rx«01frX"<* h^wr***-^**^?** 

*>7~>, 7. 4' % 9. 2° % 1 0. 4° . 1 1. 6 
40 • % 1 3. 0- , 1 4. 3' , 1 5. 0° . 1 5. 5 
• . 23. 4' . 24. 1' , 28. 2' . 27. 2' 

^;m^7^aV7^>. 9. 5° . 24. 1" . 2 
7. 2* {c£SOt"--^**'S*X«@SrX^^ 
«f^^W^^7^a->7^>, 7. 2' > 1^4. 
2" 2 4. 0° , 2 7. 2* tC&m<D\~-2*:m'tX 

> s 4. 8° t 9. 6\ 26. 2° tc£B<Dfcr-** 
^TX^lEl»r^^^ bfrZMIrZ**?-^**^?** 
50 VT^->, 6. 5\ 14. 5\ 23. 8° &c3£g<D 
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ZVO/T-y. 7. 0° .9. 1* . 14. r . 

2 6. 2* ic^mvz-t&TKTxmmvrA^z b^* 

ff^^^^^^7^0i/7^>, 6. 8* , 1 

4. 9°, 24. 8', 26. 2° K^gCD b*- £ £in 

-rxm^Vr xi? h ^*?T3-* *-;m-*^:7 * p > 

T~>. 7. 5' % 2 7. 3° Cc£g<Db*-^£^irX ' 

A 21. 6\ 28. 0° lC^m<DXm.\a\fcX'<>7 b 

~)\s***s7$n*sT-> % 9. 6' . 10 

2 7. 2° t,c£&<DXtmffi*i9 v^&mt***- 

)\s**zs7*UUT~ly. 7. 3' . 19. 4° % 2 

1. 5° , 2 3. 8° lZ^m<D\Z-2*m-*X®MfcA 

0.5°. 12.6°, 15. 0', 26. 6° K£g 

*>>:7#a^T^>, 8. 5° . 13. 6\ 1 7. 1 
°. 18. 0°. 23. 9°, 27. 4* CC*5<Db'- 

^isvrxtwg*?;*^* Y>\s*m-tz>*z~)\s**isv 

9V*/T~>, 8. 9\ 1 1. 4\ 27. 2' tc£ 20 
**l/7 ZOi/T~>7 . 5° . 2 2. 5* , 2 8. 6 

* ic^m<Dt:~i'&m?2>xmmi?TA'<2 v^mrz 

?Z~)l**zs7 %uUT~ls, 6. 8' % 2 6. 1 
° , 2 7. 1° ^^S<Db--^^^TX^[nIffi : X^^ b 
WWfS^^-W4 : ^^a^7-> 4 8. 4" tc 
b - * * ^rrx K@9r * ^ * h ;t, £ -5 ? 9 - 
;l/^-^>"7 d7D^T^>, 7. 6° ,10. 3° , 1 

2 . 7 ' , 1 6 . 3 ' . 2 2 . 7 0 . 2 4 . 3 ' , 2 

5. 5* , 2 8. 6° CC3£SOf-^«rjn-rX|8@»f^ 30 
h;^Wt-5 > 5 1 ^^^^^^7^D^7^>. 6. 

8' , 7. 4° , 15. 0' , 24. 7* , 26. 2 
° , 2 7. 2° KiSoe-^tTjVrxWHWX'** J* 

[0 03 5 ] «7iro^7-> 

7. 0* , 9. 2* , 12. 5 C . 16. 8 e . 18. 
6\ 2 1. 3\ 23. 8° , 26. 2' , 28. 0 
' , 3 0. 5° ttWO\Z-**7filrxmm9TZ'<* b 40 

» . 7. 6° % 9. I 6 . 1 4. 2* . 1 7. 4* , 
20. 4° . 2 1. 2° . 2 3. 0" , 2 6. 5° . 2 
7. 2° , 2 9. 5° lZ^m<D\Z-9&TrcrXt®mxX 
19 h^*WTS»7*U2xT-> (£li7^D^>7 
~>> , 7. 0\ 9. 8' 4 15. 8\ 24. 9 
° , 26. 7°, 27. 3" tCiSObT-f **"TX« 

VisT~» % 7. 0* % 7. 7* . 9. 2* Ct£g<D 
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[0 03 6] ^anr^^^A7^D^r^> 
7. 0' (C£SQfc--**^TX«Hl»X^* h^SrW 
t-S^nP7^^')A7^P>'7^>, 6. 7* . 1 

1. 2°, 16. 7 9 \ 25. 6 4 teEEgOb-^Tn 
-rX^@«T^^^ hMft5^Pa7^5-")A7^ 
ne>r^>, 2 5. 5' te£gQk-**STXi»[II8r 
F;^ff^^Da7;i'^ , )A7^D>'7-> 
*/ctt. 6. 5°, 11. 1\ 13. 7°, 17. 0 

* . 22. 0* , 2 3. 0' , 24. 1° . 25. 7 C 
CCiS<Db--^*7j^TX«tsI»r^^^ h^iWTS^D 
P7;l'^')A7^P^7^> 9 

[0 03 7 ] ^aa^>^A7^n^7^> 

7. 4\ 16. 7\ 27. 8° *C£S<Z>b- *«:7n 

[0 0 3 8 ] ^t^l/t+^7^a^7-> 

9. 3° % 1 0. 7° . 1 3. 1' , 1 5. 1' , 1 

5. 7\ 16. T , 20. 7\ 23. 3* , 2 

6. 2 m % 2 7. T kZSHOb-^Sr^-rXlilBarX 
19 b)\s£^T&'*i-*s>\s***s7 9u*sT~>. 7. 
5 4 , 24. 2' , 27. 7 s , 28. 6 4 *c£g<Dt: 

?£u^T~>, 14. 3° . 18. 0° , 24. 1 
° v 2 7. 3° tC^W<OV-9*m-$'Xt£mViXi9 b 
^ft4^'t^t^> / 7^P>'7->, 7. 4° > 

10. 3' , 12. 6; , 16. 3° . 17. 8* , 1 

8. 5° % 22. 4° k 24. 2° , 25. 4° . 2 

7. 2' , 2 8. 6° K3ES©tf-***TX|R0$r* 

[0 03 9 ] ^PP^''J^A7^P'>7^> 
7. 4" . 16. 6' % 25. 5* % 28. 3" iC^Em 
c^b- 9i7jkTXmMK^i9 b ^«rWT * 9uuij*) 
9uisT~>. 1 1. 0° . 13. 5° v 27. 

r (c^s©tr-**7nTX*@»r*^* h;^wt^ 

t7£i£i£f V *J &7 9 tt t^T — >v 6. 8\ 17. 3 

• . 23. 6° % 2 6. 9° ccia<Dtr-^4^-rxia 

mVx^if b>\s*^-?h9uu13 <) -)A7 ^n^r^- 
4/cW8. 7-9. 2\ 17. 6\ 27. 4 
' , 2 8. 8' ^g^b , -^^7n-rX«[iIW 1 ^^^ b 

[0 040 ] b KPt^* y ^A^d?a5>'T^> 
7. 5* , 9. 9\ 12. 5\ 16. 3\ 18. 
6\ 25. T , 28. 3 # &c£g(Db--^£^-rX 

T->, 7. 7° . 1 6. 5' , 2 5. 1" , 2 6. 6 
' (,C^<D\i~9*in?xmMmAi9 hJU^WT^b 
FP + ^'J^A7^PV7^> i 7. 9° % 16. 5 
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' , 24. 4° , 27. 6' te£»Dtf-~#*5VrXtt 

7. O 4 , 7. 5' , 10. 5\ 1 1. 7* , 
12. 7' , 1 7. 3\ 18. T , 24. 5' , 2 
6. 2* , 2 7. l a CCiSa>t"-^*^-rx«|p|Sr^ 
^£ HH&WTSt: FO + ^ 'J 'jA^frPi'T— >, 
6. 8°, 12. 8°, 15. 8". 26. 0° (C^EB 
C0b--^*7n"rx»H»f^^^ FWtritFOtJ/ 
^y)A7^PS/7->*Wt 7. 4 e . 9. 9' % 
25. 0° . 26. 2\ 28. 2* fcigOt;-^ £ 10 
jftTXtfUgifi 1 *-^ F;i/tWt4t Ka*S/;tfy ^7A7 

9. 0\ 1 1. 2\ 17. T k 18. 1\ 2 
0. 9°, 22. 7°. 25. 8°. 29. 3° ic£g 
CDt*-^*m-rX^InI}fr^^^ FWSt5t/7xyt 
^7^-)A7 & P ~>T x > c 

[0 04 2 ] — «wcc7^a^r^>o«jiffiiLr 

&m t zimimffl& tcit^mmm^r^mmrsr 20 
tt^sis^ ytttw«*«i?^r jb»t s * -r 7 -ft, 
ft, *&c>te^y jrosxr-^iABtttsiB 

C». Sift, ^^fflC*S*«»»iUrtt, a-^PP 

fi/>yya- ;k s/TJi/^JUi— 7^k * 

;l/*5>, ^PDO-fe'X N-^^-2-k'D'J 30 

[0 04 3] ±^O^ft6C<fcr>rf#/c7arp^T-><b 
TJW&'J, T-feh>, x£y 
— y^;Px^Jl/^h> k rF7hFP77>, try 
t>> v + y y > , X-rt/st^X a-^DDt7^l/>, 

ODXjrX N, N' -^^WA7^F\ N-^ 

ffll^»SlB#EK<Z)7 ZuUT-ZsilGfoimhtih. ffi 40 
ItSiUtlt 8t*ft, BtSAft* v***u-»©» 

mft, sam^sft, #»ft»*s*s. «»:»ft 

[0 044] ^tC**58CC*5»S-&Ji8«*3 6tCi£*ffl&C 

[0 04 5] ^fiSffill ^£xjl/*^>:7£P>>Tx> 

1, 3-^^S^^V-f>F'J>25. 5g, 50 
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f F7-n-^F + ^F15. 0g^:l-^DDt7$ 

u> 1 8 o m i cc*g*> u sbs± 1 8 o -c-ctmsm. 

rJKKft^U ffibt^^^^7^ni/7^> 

[0 04 6] &1$ffl2 f^W^7^'>7^> 

M« 1 tf#/c f ^ t V7 ^ D ->7 ^ > 3 . Og 
*jftO Q CCC»aiLrfcai*Ml 5 0ml(Ci»-?<0 iUDx. 

(ctci$r*rjjfe»o. ftjH/t7^7 7^©f*^ 

^7^PV7^>^2. 6 gf#/c C(Dit^<0 I R* 

[0 04 7] SfSfflZ *Z-fo***s7 ZVl/T-Zs 
(YS) ©^fiS 

#J 2 T? f# /c T * Jl/ "7 t * CD £ x ; l> 7 £ n zs 7 x > 
2. 0g, 7k28. 0g. ^PO^>6. 0g£5 

[0 04 8] «Ti^»$cD*ftr^oy-c7^P^rx> 
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